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1
SUBSTITUTED B-DIKETONES

The present invention relates to 8-diketones and their
physiologically acceptable salts, ester and ethers, and
pharmaceutical compositions containing these com-
pounds which are useful as cytoprotective agents and in
particular as antiulcerogenic or gastroprotective agents.

Finmsh patent application No. 864875 discloses a
group of compounds including the B-ketone 3-(3,4-
dihydroxy-5-tri-ﬂuoromcthylbenzylidcne)-2,4—pen-
tanedione, which have been shown to be effective
medicoments for treating for instance, Parkinsonism.

British patent application No. 8730190 discloses a
group of compounds inciuding the 8-diketone 3-(3,4-
dihydroxy-5-nitrobenzylidene)-2,4-pentanedione, and
European patent application No. 88312228.5 discloses a
group of compounds including the B-ketones 3-(3-
hydroxy-4—mcthoxy-5-nitro-bcnzylidene)-2,4—pentaned-
ione, 3-(4-hydrox nitrobenzylidene)-2,4-pentanedione,
3-(3-ch]0r0-5-ethoxy4-hydroxybenzylidene)-2,4—pen-
tanedione and 3-(3-chloro-4,5-dihydroxybenzylidene)-
2,4-pentanedione. These compo are useful as agents for
the treatment or prophylaxis of ulcers, lesions or like
condition in the gastrointestinal tract. It has now been
found that other B-diketones are effective as cytopro-
tective agents, and in particular are useful in the treat-
ment or prophylaxis of ulcers, lesions or like condition
in the gastrointestinal tract.

The present invention provides a compound of the
formula Ia or Ib

(1a)

R3 =
=0
R>
R; (Ib)
R3 =
=0
R

wherein R; and R are each independently hydrogen,
Ci.¢ alkyl, Cy.¢ alkoxy, hydroxy, aryl or heteroaryl, or
amino, the alkyl, aryl, heteroaryl or amino group being
optionally substituted:

R3 1s hydrogen, optionally substituted C;.¢ alkyl, or
optionally substituted aryl or heteroaryl, or a salt, ether
or ester thereof,

provided that the compound of formula Ib is not
3-(3,4-dihydroxy-5-triﬂuoromethylbenzylidene)-2,4-
pentanedione, 3-(3,4-dihydroxy-5-nitrobenzylidene)-
2,4-pentanedione, 3(3-hydroxy-4-methoxy-5-nitroben-
zylidene)-2,4-pentanedione, 3-(4-hydroxy-3-methoxy-5-
nitrobenzylidene)-2,4-pentanedione, 3-(3-chloro-5-
ethoxy-4-hydroxybenzylidene)-2,4-pentanedione or 3-
(3-chloro-4,5-dihydroxybenzylidene)-2,4-pentanedione.

Preferably the optional substituent on the amino is an
alkyl of 1 to 6 carbon atoms or an aryl group.

Preferably the optional substituent on an alky] group
1s hydroxy, alkoxy of 1 to 6 carbon atoms, halogens,
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nitro or amino, and the alkyl group does not carry more
than three substituents.

Preferably the aryl group is phenyl or naphthyl
which may be substituted by alkyl of 1 to 6 carbon
atoms, hydroxy, alkoxy of 1 to 6 carbon atoms, trifluo-
romethyl, cyano, amino or carboxy or a diketo which is
attached to the aryl group either directly or via a satu-
rated hydrocarbon of 1 to 3 carbon atoms or an unsatu-
rated hydrocarbon of two or three carbon atoms. The
number of optional substituents on the aryl group is
preferably 1 to 3 and the substituents may be the same
or different.

Preferably the heteroaryl group is pyridyl, quinolyl,
thienyl or furyl which is optionally substituted by an
alkyl of one to six carbon atoms, hydroxy, alkoxy of one
to six carbon atoms, halogen, nitro or amino. The num-
ber of optional substituents on the heteroaryl group 1is
preferably 1 or 2 and the substituents may be the same
or different.

Particularly preferred compounds of the invention
are those of formula Ib since the carbon carbon double
bond forms a conjugated system of double bonds with
the keto groups.

Preferred compounds also include those in which R
and R are each Cj4 alkyl and R3 is thienyl, furyl, or
phenyl which is substituted by hydroxy, Ci4 alkoxy,
trifluoromethy! or cyano, or R is carboxyphenyl.

The present invention also provides a compound of
formula Ia or Ib as defined above for use as a cytopro-
tective agent, provided that the compound of formula
Ib 1s not 3-(3,4-dihydroxy-5-trifluoromethylben-
zylidene)-2,4-pentanedione, 3-(3,4-dihydroxy-5-
nitrobenzylidene)-2,4-pentanedione, 3(3-hydroxy-4-
methoxy-35-nitrobenzylidene)-2,4-pentanedione, 3-(4-
hydroxy-3-methoxy-5-nitrobenzylidene)-2,4-pentaned-
ione, 3-(3-chlor0-5-cth0xy-4-hydroxybenzylidene)-ZA—
pentanedione or 3-(3-chloro-4,5-dihydroxyben-
zylidene)-2,4-pentanedione.

The present invention further provides a compound
of formula Ia or Ib as defined above for use in the manu-
facture of a medicament for the treatment or prophy-
laxis of ulcers, lesions or like conditions in the gastroin-
testinal tract, provided that the compound of formula Ib
1S not 3-(3,4-dihydroxy-S-nitrobcnzylidcne)-2,4—-pen-
tanedione, 3-(3-hydroxy-4-methoxy-5-nitroben-
zylidene)-2,4-pentanedione, 3-4-hydroxy 3-methoxy-5-
nitrobenzylidene)-2,4-pentanedione, 3-(3-chloro-5-
ethoxy-4-hydroxybenzylidene)-2,4-pentanedione or 3-
(3-chloro-4,5-dihydroxybenzylidene)-2,4-pentanedione.

Preferable salts of compounds of formula Ia and Ib
are those formed with sodium, potassium, ammonium,
calcium, magnesium or organic bases. Preferred esters
and ethers are acyl or aroyl derivatives which will hy-
drolyse under physiological conditions.

The compounds of formula I (a),(b) may be prepared
by reacting a compound of formula II

R1—CO—CH;—CO—R3 11
in which R; and R are as defined above with a com-
pound of formula III |

Ri..z 11

in which R3is as defined above and Z is CHO or —CH-
2—Q, wherein Q is halogen or some other activated
group, in the presence of acid or base catalyst to pro-
duce the compounds of formula I (a) and (b), whereaf-
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ter, if needed, the compound according to formula Ia is
halogenated to give a compound of the formula IV

1V

in which R;, R; and R3 are as defined above and x is
halogen and dehydrohalogenating compound IV to
produce compounds of the formula Ib, and if needed
compounds according to formula Ib may be reduced to
give compounds of the formula Ia.

The basic catalyst may be for example an inorganic
base or an organic amine. The acid catalyst may be for
example a mineral acid or sulfonic acid. The activated
group Q may be a halogen or an alkyl or aryl sulpho-
nate.

When halogenating a compound of formula Ia ele-
mentary halogen, preferably chlorine or bromine may
be used, or another known balogenating agent such as
sulfuryl chloride may be used.

The present invention provides a pharmaceutical
composition comprising a compound of formula Ia or
Ib as defined above or a salt, ether or ester thereof, and
a pharmaceutically acceptable carrier or diluent.

The composition may be for example in the form of a
tablet, dragee, capsule, suppository, emulsion, suspen-
ston or solution. It may contain a pharmaceutically
acceptable additive or excipient such as a solvent, gel or
dispersion forming agent, an antioxidant or a colorant.

The effective dose varies depending on whether the
compounds are given for prophylaxis or for treatment
of a condition which is already present. The daily dose
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the condition to be treated. The effective dose is gener-
ally from about 1 to 1000 mg of compound per day,
preferably typically 100 to 600 mg per day. The follow-
ing examples illustrate the invention.

EXAMPLE 1
3-(4-Carboxybenzylidene)-2,4-pentanedione

To a suspension containing 3.0 g (0.02mol) of 4-car-
boxybenzaldehyde and 3.0 g (0.03mol) of 2,4-pentaned-
lone in 10ml of 2-propanol was gradually added 3.0 g
(0.025mol) of thionyl chloride with stirring and cooling
(below 20° C). The mixture was stirred over night at 20°
C. After filtering the product was washed with 2-
propanol, yield 1.8 g, mp 195°-199° C.

EXAMPLE 2
3-(4-Hydroxybenzylidene)-2,4-pentanedione

The procedure described in example 1 was repeated
by using 4-hydroxybenzaldehyde instead of 4-carbox-
ybenzaldehyde. Mp 123°-127° C.

EXAMPLE 3
3-(4-methoxybenzylidene)-2,4-pentanedione

The procedure described in example 1 was repeated

by using 4-methoxybenzaldehyde instead of 4-carbox-
ybenzaldehyde. Mp 70°-72° C.
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EXAMPLE 4
3-(Benzylidene)-2,4-pentanedione

The procedure described in example 1 was repeated
by using benzaldehyde instead of 4-carboxybenzalde-
hyde. Colorless oil, bp 186°-188° C/16 mm.

EXAMPLE 5
3-Ethylidene-2,4-pentanedione

The procedure described in example 1 was repeated
by using acetaldehyde instead of 4-carboxybenzalde-
hyde. Colorless oil, bp 97° C./18mm.

EXAMPLE 6
3-Benzyl-2,4-pentanedione

To a solution containing 5.5g of potassium tert-butox-
1de in 50ml of DMSO was added 6.0 g of 2,4-pentaned-
ione followed by 5.0 g of benzyl chloride. The solution
was stirred over night at room temperature. 200ml of 1
molar hydrochloric acid was added and the solution
was extracted with dichloromethane. The extract was
washed 3 times with water and the solvent was evapo-

rated in vacuo. The residue was distilled. Yield 2.9 g, bp
150°-154° C./15 mm.

EXAMPLE 7
1,4-bis-(2-acetyl-3-oxo-l-butenyl)benzene

To a mixture containing 1.34 g of 1,4-benzenedicar-
boxaldehyde and 2.1 g of 2,4-pentanedione in 20m} of
2-propanol was gradually added 3.0 g of thionyl chlo-
ride with stirring and cooling below 20° C. The mixture

was stirred over night at room temperature, filtered and
washed with 2-propanol. Yield 1.1 g (55%).

EXAMPLE 8
3-Acetyl-4-(2-thienyl)-3-buten-2-one

The procedure described in example 1 was repeated
by using thiophene-2-carboxaldehyde instead of 4-car-
boxybenzaldehyde. Yellowish oil, yield 70%.

EXAMPLE 9
3-Acetyl-4-(2-furyl)-3-buten-2-one

A solution containing 2.9g of furfural, 5.0 g of 2,4-
pentanedione and 1 g of ammonium acetate in 25ml of
2-propanol was refluxed for 3 h. The solvent was evap-
orated in vacuo and the residue was purified by using
column chromatography. Yellowish oil, vield 61%.

EXAMPLE 10

Dimethyl benzylidenemalonate

A mixture containing 10.6 g of benzaldehyde, 13.2 g
of dimethylmalonate and 1 ml! of ethyl-di(2-propyl)a-
mine was heated over night at 120° C. The mixture was
distilled in vacuo and the fraction boiling at 170°-180°
C./18 mm was collected. Colorless oil, yield 1.9 g.

EXAMPLE 11
3-(3,4-Dihydroxybenzylidene)-ZA—p_entanedione

The process described in example 1 was repeated by
using 3,4-dihydroxybenzaldehyde instead of 4-carbox-
ybenzaldehyde. Mp 134°-137° C.



),288,750

S

EXAMPLE 12
3-Benzylidene-2,4-pentanedione

To a solution containing 6.3 g of 3-benzyl-2,4-pen- 5

tanedione in 50 ml of dichloromethane was gradually
added 5.3 g of bromine in 20 ml of dichloromethane
under cooling (0°-5° C.). The solution was stirred for 10
min. at 0° C. and the solvent evaporated in vacuo. The
residue was dissolved in 100 m! of pyridine and refluxed
for 30 min. Pyridine was evaporated in vacuo, the resi-
due was dissolved in dichloromethane and washed first
with 6M hydrochloric acid and then with 2.6M NaOH.
The solvent was evaporated and the residue distilled in
vacuo. Bp 186°-188° C./16 mm, yield 1.2 g.

EXAMPLE 13

3-(2-Trifluoromethylbenzylidene)-2,4-pentanedione

To a solution of 2-trifluoromethylbenzaldehyde (8,7
g) and 2,4-pentanedione (5,01 g) in trifluoroacetic acid

{10 ml) thionylchioride (4 ml) and catalytic amount of

water (0,05 ml) were added at room temperature. The
solution was stirred over night at 20°? C. The solvent

was evaporated and the residue was distilled in vacuo,
bp 110° C./1.5 mbar. Yield 5.3 g (41 %).

~ EXAMPLE 14
3-(4-Trifluoromethylbenzylidene)-2,4-pentanedione

4-Triftuoromethylbenzaldehyde (8,7 g) was con-
densed with 2,4-pentanedione (5,01 g) in a similar man-
ner as described above. The crude product was crystal-

lized from a mixture of ether-petroleum ether (1:1), mp
46°-48° C,, yield 3.8 g (30%).

EXAMPLE 15
3-(3-Cyanobenzylidene)-2,4-pentanedione

3-cyanobenzaldehyde (2,62 g) was condensed with
Z,4-pentanedione (3,0 g) in 2-propanol (10 ml) in the
presence of ammonium acetate. Mp 63°-64° C., yield
1.27 g (30 %).

EXAMPLE 16
3-(4-Cyanobenzylidene)-2,4-pentanedione

4.Cyanobenzaldehyde (2.62 g) was condensed with
2,4-pentanedione (3.0 g) in 2-propanol (10 ml) in the
presence of ammonium acetate. Mp 86°-88° C., yield

0.55 g (13 %).

EXAMPLE 17
3-(4-methoxybenzylidene)-2,4-pentanedione

4-methoxybenzyl chloride was condensed with 2.4-
pentanedione as described in Example 6 to give 3-(4-
methoxybenzyl)-2,4-pentanedione as an yellow oil. The
crude product was treated first with bromine and then
with pyridine as described in Example 12 to give the
title compound, Mp 71°-72° C.

EXAMPLE 18
3-(4-Trifluoromethylbenzylidene)-2,4-pentanedione

The procedure described in Example 17 was repeated
by using 4-trifluoromethylbenzyl chloride. mp 46°-47°
C.
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EXAMPLE 19
3-(4-Cyanobenzylidene)-2,4-pentanedione

The procedure described in Example 17 was repeated
by using 4-cyanobenzyl chloride. mp 86°-88° C.

EXAMPLE 20
3-Acetyl-4-(2-thienyl)-3-buten-2-one

The procedure described in Example 17 was repeated
by using 2-choloromethylthiophene. Yellow oil.

EXAMPLE 21
3-Acetyl-4-(2-furyl)-3-buten-2-one

The procedure described in Example 17 was repeated
by using 2-chloromethylfuran. Yellow oil.

EXAMPLE 22
3-(4-Carboxybenzylidene)-2,4-pentanedione

The procedure described in Example 17 was repeated
by using methyl 4-chloromethylbenzoate to give 3-(4-
methoxycarbonyl-benzylidene)-2,4-pentanedione as an
yellow oil. The crude product was hydrolyzed with
diluted sodium hydroxide solution and acidified with

hydrochioric acid to give the title compound, mp
196°-199° C.

EFFECT OF SUBSTITUTED BDIKETONES IN
VIVO

Oral administration of absolute ethanol to rats results
in severe gastric damage consisting of grossly hemor-
rhagic and necrotic lesions. Compounds which are able
to prevent the ethanol-induced lesions are called cyto-
protective 6r gastroprotective agents.

Male Wistar rats were orally dosed (5 ml/kg) with a
test compound suspended in 5% gum arabic. Control
animals received pure vehicle. Half an hour later the
rats were orally administered with 1 m] of absolute
ethanol. The animals were sacrificed one hour after
ethanol administration and the total area of macro-
scopic lesions in each stomach was calculated in mm?2-
The extent of duodenal damage was measured in cm
from pylorus.

The results are summarized in table 1.

TABLE 1

The effect of some substituted B-diketones on the
area of ethanol-induced gastric damage in rats. The mean
area of lesions in control rats was 79.8 = 8 mm? and the

extent of damage in duodenum 4 + 1 cm (n = 39).

Reduction Reduction
Dose in lesion in Jesion
Example Compound mg/kg area 9 length %

No. No. 1) p.o. (ventricle) (duodenum)
2 ] 3 72 —
10 55 63
30 96 99
100 08 97
3 2 3 66 _—
10 26 —
100 100 64
4 3 50 96 86
5 4 50 92 86
6 5 50 79 66
10 6 100 72 78
11 7 100 67 89
8 8 75 99 97
9 9 75 95 97
] 10 100 96 81
7 i1 100 67 51
Compound i2 3 42 5
of UK 30 67 79
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TABLE 1-continued

The effect of some substituted 8-diketones on the
area of ethanol-induced gastric damage in rats. The mean
area of lesions in control rats was 79.8 + 8 mm? and the

extent of damage in duodenum 4 + 1 cm (n = 39).
Reduction Reduction
Dose in lesion in lesion
Example Compound mg/kg area % length %
No. No. 1) P.O. (ventricle) (duodenum)
Pat. No. 100 96 70
8730190
13 13 10 79 7
14 14 3 69 45
10 79 37
15 15 3 76
10 88 25
30 100 06
6 16 3 55
10 95 81

30 97 99
W

1)The chemical names of the compounds are listed on the next page.
1)Compound

1 = 3<{(4-hydroxybenzylidene)-2,4-pentanedione

2= 3-(4—methnxybcnzylidcn:)-2.4-pemancdiunc

3 = 3-(benzylidene)-2,4-pentanedione

4 = 3.ethylidene-2,4-pentanedione

5 = 3.benzyl-2,4-pentanedione

6 = dimethy! benzylidenemalonate

7 = 3«(3,4-dihydroxybenzylidene)-2,4-pentanedione
8 = 3-acetyl-4-(2-thienyl)-3-buten-2-one
9 = 3-acetyl-4-(2-furyl)-3-buten-2-one
10 = 3-(4-carboxybenzylidene)-2,4-pentanedione
Il = 1,4-bis-(2-acetyl-3-0x0-1-butenyl)benzene
12 = 3-(3.4-dihydroxy-5-nitrobenzylidene)-2,4-pentanedione, the reference com-
pound

13 = 3-(2-trifluoromethylbenzylidene)-2 4-pentanedione
14 = 3-(4-tn'ﬂunrnmcth}'lb-cnzylidcne)-z.ti-penmmdinne
15 = 3-(3-cyanobenzylidene)-2,4-pentanedione
16 = 3(4-cyanobenzylidene)-2,4-pentanedione

All the substituted Bdiketones significantly reduce
the ethanol-induced mucosal lesions in the stomach, and
this reduction is dependent on the dose administered.
Moreover, the damage area of the duodenum was
smaller and less severe in animals treated with the pres-
ent compounds than in the control animals. It can there-
fore be seen that the present compound gave gastropro-
tective activity both in the stomach and in the duode-
num.

We claim:

1. A compound of the formula Ib:

Ib

wherein R and R; are independently Cy.¢ alkyl which is
unsibstituted or substituted by hydroxy, Cj.¢ alkoxy,
halogen, nitro or amine, Cj.¢ alkoxy, phenyl or naphthyl
which are unsibstituted or substituted by Ci.s alkyl,
hydroxy, Ci.¢ alkoxy, halogen, nitro amine or carboxy
or one of the following heteroaryl groups: pyridyl,
quinolyl, thienyl or furyl which are unsubstituted or
substituted by Cj.¢alkyl, hydroxy, Cj.¢alkoxy, halogen,
nitro or amine; R3 is Cy.¢ alkyl which is substituted by
hydroxy, Ci.¢ alkoxy, halogen, nitro or amine, phenyl
or naphthyl which are substituted by trifluoromethyl,
cyano, or one of the following heteroaryl groups: quin-
olyl, thienyl or furyl which are substituted by hydroxy,
C1.6 alkoxy, halogen, nitro or amine or a salt thereof,
provided that when Rj is substituted furyl it is not sub-
stituted by halogen or nitro and if R3 is a phenyl which

10

15

20

235

30

35

45

30

335

65

8

is substituted by cyano then the cyano is not in the para
position.

2. A compound according to claim 1 in which R and
R3 are each C;.4 alkyl.

3. A compound according to claim 1 where the com-
pound is 3-(2-trifluoromethylbenzylidene)-2,4pentaned-
ione.

4. A compound according to claim 1 where the com-
pound is 3-(4-trifluoromethylbenzylidene)-2,4pentaned-
ione.

3. A compound according to claim 1 where the com-
pound is 3-(3-cyanobenzylidene)-2,4pentanedione.

6. A pharmaceutical composition comprising an ef-
fective amount of a compound according to formula Ib:

wherein Rjand Ryare independently Cj.¢alkyl which is
unsubstituted or substituted by hydroxy, Ci.¢ alkoxy,
halogen, nitro or amine, C;.¢alkoxy, phenyl or naphthyl
which are unsubstituted or substituted by Cj.¢ alkyl,
hydroxy, Ci.¢ alkoxy, halogen, nitro, amine or carboxy
or one of the following heteroaryl groups: pyridyl,
quinolyl, thienyl or furyl which are unsubstituted or
substituted by Cj.¢alkyl, hydroxy, Ci.¢alkoxy, halogen,
nitro or amine; R3 is Cj.¢ alkyl which is substituted by
hydroxy, Ci.¢ alkoxy, halogen, nitro or amine, phenyl
or naphthyl which are substituted by trifluoromethyl,
Cyano, or one of the following heteroaryl groups: quin-
olyl, thienyl or furyl which are substituted by hydroxy,
C1.6 alkoxy, halogen, nitro or amine or a salt thereof,
provided that when R3j is substituted furyl it is not sub-
stituted by halogen or nitro and if R3is a phenyl which
1s substituted by cyano then the cyano is not in the para
position, to treat or prevent ulcers, lesions or like condi-
tions n the gastrointestinal tract, and a pharmaceuti-
cally acceptable carrier or diluent.

7. A pharmaceutical composition according to claim
6 where Rjand R are Cy.4alkyl and Rjis thienyl, furyl
or phenyl which is substituted by trifluoromethyl] or
cyano.

8. A pharmaceutical composition according to claim
6 where the compound according to formula Ib is se-
lected from the group consisting of 3-(4-methoxyben-
zylidene)-2,4-pentanedione, 3-ethylidene-2,4-pentaned-
ione, dimethyl benzylidenemalonate, 3-acetyl-4-(2-
furyl)-3-buten-2-one, 3-acetyl-4-(2-thienyl)-3-buten-
2-one, 1,4-bis-(2-acetyl-3-oxo-1-butenyl)benzene, and
3-(2-trifluoromethylbenzylidene)-2,4-pentanedione.

9. A method of prophylaxis or treatment of ulcers,
lesions or like conditions in the gastrointestinal tract
comprising administering an effective amount of a com-
pound according to formula Ib



5,288,750

wherein R and Rjare independently Cy.¢ alkyl whichis 10

unsubstituted or substituted by hydroxy, Ci.¢ alkoxy,
halogen, nitro or amine, Cjxalkoxy, phenyl or naphthyl
which are unsubstituted or substituted by Cj.¢ alkyl,
hydroxy, C;.¢ alkoxy, halogen, nitro, amine or carboxy
or one of the following heteroaryl groups: quinolyl,
thieny! or furyl which are unsubstituted or substituted
by Ci.¢ alkyl, hydroxy, Ci.¢ alkoxy, halogen, nitro or
amine; R3is Cj.¢ alkyl which is unsubstituted or substi-
tuted by hydroxy, C;.¢ alkoxy, halogen, nitro or amine,
a pheny! or naphthyl which are unsubstituted or substi-
tuted by Cj.¢ alkyl, Cj.¢ alkoxy, trifluoromethyl, cyano,
amine or carboxy or a diketo group attached to the aryl

15

20

23

30

35

45

50

35

65

10

group directly or via a saturated hydrocarbon chain of
1 to 3 carbon atoms or an unsaturated hydrocarbon
chain of 2 or 3 carbon atoms; or one of the following
heteroaryl groups: pyridyl, quinolyl, thienyl or furyl
which are unsubstituted or substituted by Cj.¢ alkyl,
hydroxy, Ci.¢ alkoxy, halogen, nitro or amino or a salt
thereof to a patient in need of such prophylaxis or treat-
ment; with the proviso that if R3 is phenyl, then the
phenyl group can have only one or two substituents.
10. A method according to claim 9 where the com-
pound according to formula Ib is selected from the
group consisting of 3-benzylidene-2,4-pentanedione,
3-(4-methoxybenzylidene)-2,4-pentanedione, 3-ethyli-
dene-2,4-penitanedione, dimethyi benzylidenemalonate,
3-acetyl-4-(2-furyl)-3-buten-2-one, 3-acetyl-4-(2-
thienyl)-3-buten-2-one, 3-(4-carboxybenzylidene)-2,4-
pentanedione, 1,4-b1s-(2-acetyl-3-o0xo0-1-butenyl)ben-
zene, 3-(2-trifluoromethylbenzylidene)-2,4-pentaned-
ione and 3-(4—cyanobenzylidene)-2,4-pentanedione.
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